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PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT

is [Abstract]

PURPOSE: To prevent deterioration or decomposition of a liquid crystal by UV

rays and to provide a display element having high uniformity in the display by

including a process of irradiating both electrode substrates with UV rays through a

mask having a specified pattern and a filter which cuts UV rays in a wavelength

20 region under a specified wavelength.

CONSTITUTION: (a) A UV-curing sealing material 3 containing benzoin

isobutylether as a photoinitiator is formed into a specified pattern on a first

electrode substrate 1 . (b) Then a liquid crystal 4 is dropped to the surface of the

first electrode substrate 1 surrounded with the sealing material 3, while a spacer to

25 control the gap is distributed on a second substrate 2 opposite to the first
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substrate, (c) Further, the first and second electrode substrates 1 , 2 are laminated

in vacuum, (d) The both electrode substrates 1, 2 (substrate 9 as a whole) are

irradiated with UV rays from a UV lamp 8 through a mask 6 having a specified

pattern and a filter 7 which cuts UV rays in the wavelength region under specified

5 wavelength.
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[Claims]

1 . A fabrication method for a liquid crystal display device, comprising:

a process for forming an ultraviolet (UV) hardening sealant on a first

electrode substrate in a predetermined pattern;

5 a process for dropping liquid crystals on the surface of the substrate

surrounded by the sealant;

a process for installing a spacer for gap control on a second electrode

substrate opposite to the first electrode substrate;

a process for bonding the first and second electrode substrates in a

10 vacuum; and

a process for interposing a mask having a predetermined pattern and a

filter for cutting ultraviolet (UV) rays having a wavelength less than a specific

wavelength between the bonded first and second electrode substrates, and

irradiating UV rays on those substrates.

15

2. The method of claim 1, wherein the UV hardening sealant

includes a photo-initiator.

3. The method of claim 1 or 2, wherein an absorption wavelength of

20 a photo-initiator included in the UV hardening sealant is a wavelength that is

longer than the specific wavelength.

4. The method of claim 2 or 3, wherein the photoinitiator of the UV

hardening sealant is benzoin isobutyl ether.

25

3



5. The method of any of claims 1 to 4, wherein the filter is selected

from a UV absorption glass, a deposition filter having a semiconductor material

deposited on a transparent substrate, and a multilayer filter having thin films

laminated on a transparent substrate.
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[Title of the Invention]

Fabrication method for liquid crystal display device

[Detailed Description of the Invention]

10 [Field of the Invention]

The present invention is related to a fabrication method for a liquid crystal

display device.

[Description of the Prior Art]

15 A fabrication method for a liquid crystal display device by a prior art liquid

crystal dropping method will now be explained with reference to Figure 2. As

illustrated in Figure 2, a ultraviolet (UV) hardening sealant 3 is formed on a first

electrode substrate 1 (Process (a)). Afterwards, while a liquid crystal 4 is dropped

at a region surrounded by the sealant 3, a spacer 5 is dispersed over a second

20 electrode substrate 2 facing the first electrode substrate (Process (b)). The first

and second electrode substrates 1 and 2 are bonded in vacuum (Process (c)). The

bonded substrate 9 is then irradiated with UV rays from a UV lamp 8 through a

mask 6, and the sealant 3 is hardened (Process (d)). Consequently, a liquid crystal

display device is fabricated.

25
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[Problems to be Solved by the Invention]

In the prior art method, when a liquid crystal which is deteriorated and

discomposed by UV rays is used as a material of the liquid crystal 4, a liquid

crystal material adjacent to a peripheral area of the sealant 3 is disadvantageously

5 deteriorated or discomposed by UR rays leaked from the mask 6. Further, if the

liquid crystal material adjacent to the circumferential portion of the sealant 3 is

deteriorated or discomposed, display inferiority of the display for the liquid crystal

display device may occur. In a fabrication method by a liquid crystal dropping

method, the present invention aims to provide a fabrication method for a liquid

io crystal display device capable of obtaining a liquid crystal display device with high

display uniformity even if the liquid crystal deteriorated or discomposed by US rays

is used.

[Means for Solving the Problem]

15 To achieve the above object of the present invention, a fabrication method

for a liquid crystal display device includes: a process for forming a ultraviolet (UV)

hardening sealant on a first electrode substrate in a predetermined pattern; a

process for dropping a liquid crystal on the surface of the substrate surrounded by

the sealant; a process for installing a spacer for controlling a gap on a second

20 electrode substrate opposite to the first electrode substrate; a process for bonding

the first and second electrode substrates in vacuum; and a process for interposing

a mask having a predetermined pattern and a filter for intercepting UV rays having

a wavelength less than a specific wavelength between the bonded first and

second electrode substrates, and irradiating UV rays on those substrates. !n the

25 construction, the UV hardening sealant preferably includes a photoinitiator. Further,
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in the construction, an absorption wavelength of the photoinitiator of the UV

hardening sealant is preferably longer than the specific wavelength. In the

construction, the photoinitiator of the UV hardening sealant is preferably benzoin

isobutyl ether. Furthermore, in the construction, the filter is preferably one selected

5 from on a UV absorption glass, a deposition filter that a semiconductor is

deposited on a transparent substrate and a multilayer filter that thin films are

laminated on the transparent substrate.

[Operation]

10 By such the constructed fabrication method for a liquid crystal display

device according to the present invention, the filter can cut UV rays with a

wavelength other than the UV rays with a specific wavelength for hardening the

UV hardening sealant. As a result, the UV hardening sealant can efficiently be

hardened. In addition, an UV irradiation amount leaked on the liquid crystal from

15 the mask can be remarkably reduced and the liquid crystal can be prevented from

being deteriorated or discomposed by UV rays. Therefore, in the fabrication

method for dropping the liquid crystal, even if the liquid crystal deteriorated or

discomposed by the UV rays is used, it is possible to obtain a liquid crystal display

device having uniformity and high display characteristic.

20

[Embodiment of the Invention]

Hereinafter, a fabrication method for a liquid crystal display device

according to the present invention will be explained with reference to Figure 1

illustrating one preferred embodiment. As illustrated in Figure 1, a UV hardening

25 sealant 3 including a photoinitiator, namely, benzoin isobutyl ether (absorption



wavelength: 360nm) is formed on a first electrode substrate 1 in a predetermined

pattern (Process (a)). Next, while a liquid crystal 4 is dropped on a surface of the

first electrode substrate 1 surrounded by the sealant 3, a spacer 5 for controlling a

gap is dispersed over a second electrode substrate 2 opposite to the first

5 electrode substrate 1 (Process (b)). The first and second electrode substrates are

bonded with each other in vacuum (Process(c)). A mask 6 having a predetermined

pattern and a filter 7 (Toshiba glass UV-35: cutting a wavelength under 320nm) for

cutting UV rays with a wavelength less than a specific wavelength are interposed

between the bonded first and second electrode substrates (the whole is referred to

io as a substrate 9), and UV rays from a UV lamp 8 are irradiated on the substrate 9

(Process (d)). As a result, a liquid crystal display device is fabricated.

Thus, it has been checked in a test for the uniformity of such the

constructed liquid crystal display device that a uniform display can be achieved

over the whole display panel of the liquid crystal display device even including the

15 peripheral area of the sealant 3. Furthermore, it has also been checked in a test

for light display that a liquid crystal display device with high uniformity is being

fabricated. On the contrary, as shown in the prior art, in case of a liquid crystal

display device fabricated without a filter, this display uniformity has not been

achieved.

20 That is, in the present invention, the filter 7 transmits only UV rays having

wavelength more than 320nm including a specific wavelength (e.g., UV having

wavelength of 360nm) required for hardening the sealant 3, and cuts UV rays with

a wavelength less than 320nm. As a result, an amount of UV rays leaked from the

mask 6 can remarkably be reduced as compared with the prior art embodiment,

25 and the liquid crystal can extremely be prevented from being deteriorated or
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discomposed by UV rays at the peripheral area of the sealant 3. Therefore, display

uniformity any inferiority can be achieved over the whole display panel of the liquid

crystal display device.

Furthermore, even if the benzoin isobutyl ether has been used as the

5 photoinitiator of UV hardening seal resin in the embodiment of the present

invention, the same effect can be obtained by using other photoinitiator to thus use

a filter set by the absorption wavelength of the other photoinitiator. In addition,

even if the UV absorption glass (Toshiba Glass) has been used as the filter 7, the

same effect as that can be obtained by using a UV cutoff filter such as the

io deposition filter that a semiconductor is deposited on a transparent substrate like

glass or a multilayer filter that thin films are laminated on the transparent substrate.

[Effect of the Invention]

As described so far, by the fabrication method for the liquid crystal display

15 device according to the present invention, the filter can cut off UV rays of

wavelength other than the UV ray of a specific wavelength for hardening the UV

hardening sealant, whereby the hardening efficiency of the UV hardening sealant

can not be lowered, the UV irradiation amount by the leakage toward the liquid

crystal by the mask can remarkably be reduced, and deterioration or

20 discomposition of the liquid crystal by UV rays can be prevented. Therefore, a

liquid crystal display device with high uniformity and high display characteristics

can be obtained even if the liquid crystal deteriorated or discomposed by UV rays

is used in the fabrication method for dropping the liquid crystal.

25 [Brief Description for the Drawing]
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Figure 1 illustrates a preferred embodiment for a fabrication method for a

liquid crystal display device according to the present invention.

Figure 2 illustrates a fabrication method for a liquid crystal display device

according to the prior art.
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[Explanation for Reference Symbol]

1 first electrode substrate

2 second electrode substrate

3 sealant

4 liquid crystal

5 spacer

6 mask

7 filter

8 UV lamp
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